tives that may not be expressed to clinicians or researchers. Such social media sources may assist in evaluating patientcentered outcomes of health care. Specifically, Twitter has been used to gauge public education and awareness about breast cancer prevention modalities and treatment 12 as well as public response to the US Preventive Services Task Force 2013 draft guidelines on lung cancer screening with low-dose chest computed tomography.
13
Social media perspectives may augment previous qualitative research that examined parental reactions to tonsillectomy. For example, in a qualitative study of parental experiences with pediatrictonsillectomy,fearofanesthesiapersistentlyovershadowed the risks of the direct procedural complications of the surgical procedure. However, parents rarely discussed, and surgeons rarely addressed, anesthesia risks during their child's consultation.
14 In this study, we systematically review parental comments on Twitter to gauge parents' questions, concerns, and ideas about tonsillectomy in children. We expected that findings will enhance counseling and shared decision making for tonsillectomy.
Methods

Data Source and Extraction
The Johns Hopkins University Institutional Review Board approved the study protocol. Informed consent was waived by the Johns Hopkins Institutional Review Board because all of the data were derived from publicly posted tweets. The search strategy was created using a 4-phase process flow, similar to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) method of reporting systematic literature reviews. 15 We conducted this search on Twitter because of its global and vast use. Twitter is a microblogging social media platform with more than 320 million active monthly users who send approximately 6000 tweets (Twitter posts) per second, totaling up to 500 million tweets per day, about "what is happening in the world and what people are talking about right now." 16, 17 We searched every publicly posted tweet written between January 1, 2008, and December 31, 2017. The time range was broad to allow the retrieval of a large sample of tweets and the identification of trends as well as to facilitate the retrieval of themes that could emerge as a result of a time difference. A list of 10 search phrases was created by combining a primary phrase that searched for tweets involving tonsillectomy (eg, tonsillectomy) with a pediatric phrase that narrowed the search to pediatric tonsillectomy (eg, daughter). In some search items, an operator (ie, keyword typed into the search bar) was included to further exclude extraneous tweets and narrow the search parameters ( Table 1) . Duplicate tweets from the same user were removed.
The entire database of collected tweets was screened using specific inclusion and exclusion criteria. Tweets were included if they (1) were written in English and (2) included an opinion, reaction, or view regarding the tonsillectomy of the user's child. Tweets were excluded if they (1) were posted from a location outside of the United States; (2) were written by a user younger than 18 years; (3) were unrelated to pediatric tonsillectomy; (4) had identical thematic content from the same user (ie, "my son's tonsillectomy was rough" and "I can't believe my son's tonsillectomy was that hard!" conveyed similar information); (5) were affiliated with or represented a health care organization or if the user provided any professional medical advice in current or past tweets; or (6) contained a fragmented or unfinished comment because of Twitter's character limit. We also excluded secondary tweets (ie, comments made in response to a primary tweet). Figure 1 , following the PRISMA systematic review format, details tweet extraction and inclusion methods.
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Prior to analysis, data were evaluated to ensure that they met the qualitative recommendations for valid content analysis. Unlike quantitative analysis, which requires large samples, the methodological goal of this qualitative study was to achieve thematic saturation. This saturation occurs when the collection of new data offers no additional insight. 18 
Statistical Analysis
All tweets were analyzed using directed content analysis, in which a final coding scheme was created that combined relevant initial thematic content with emerging themes based on cumulative tweet content. The coding scheme was developed according to knowledge and findings from previous research (eg, parental fear ofanesthesia, 11 physiciancommunication,andrecommendations) and emerging themes. 23 A representative sample of 100 tweets was initially used to identify major themes and create initial coding categories before the complete analysis. 24, 25 After the initial categories were created, all collected tweets were read and manually coded word by word by one of us (T.K.H.). Themes were not considered mutually exclusive. Therefore, each tweet was coded for relevance to all identified themes. All initial and emergent themes were categorized into domains, major themes, and subthemes ( Figure 2 ). Two hundred tweets (approximately 25%) were manually double-coded by another one of our researchers (V. H.) and evaluated to establish high interrater agreement. 26 κ Analyses were performed to confirm adequate interrater reliability. Tweets within each theme were enumerated, and frequencies
Key Points
Question What do parents post on Twitter regarding their perspectives and experience of their child's tonsillectomy?
Findings In this qualitative study of 782 tweets (Twitter posts) from US-based parents of children who underwent or needed a tonsillectomy, parents expressed concerns about their child's surgical indications, their child's attitude and nutrition during recovery, and their own experiences.
Meaning Identifying parent-reported perspectives and experience of pediatric tonsillectomy may guide clinicians in surgical counseling and engaging children and their parents in shared decision making.
were generated by obtaining the frequency of each theme and calculating a percentage of the 782 total tweets that met the inclusion criteria. All analyses were performed using Stata, version 13.0 (StataCorp LLC).
Results
In total, 5801 tweets were retrieved and 782 (13.5%) satisfied the inclusion criteria ( Figure 1 ). The most common parent-tweeted aspect regarding nonphysical experiences was their child's attitude and/or behavior during the recovery process (89 tweets [11.4%]; eg, "still no smiles"). Parents also often tweeted about their own difficulties associated with their child's tonsillectomy, such as loss of sleep, time off from work, or juggling multiple medical issues in the family (87 tweets [11.1%]; eg, "tonsillectomy recovery sucks for the parent as much as the kid!"). Parents tweeted about how long their child took to recover or the specific days in which recovery was better or worse (41 tweets [5.2%]; eg, "day 3 is the worst"), whether or not they believed the procedure was a success during the recovery period (21 tweets [2.7%]; eg, "used to snore like a freight train, but since her tonsillectomy on Mon she's so quiet"), and their child missing school (13 tweets [1.7%]).
Overarching Theme 2: Attitudes or Experiences
Parents tweeted about their attitudes and experiences regarding their child's tonsillectomy (634 tweets [81.1%]) that were not associated with the indications for tonsillectomy or the re- b Operators are functions typed into the search bar with keywords to help narrow the quantity and content of retrieved tweets. The -tonsillectomy operator excluded tweets that included the word tonsillectomy to prevent duplicates in data retrieval. The -tunsil operator was needed because of the large number of extraneous tweets that did not contain any content on tonsillectomy. Parents posted a range of perspectives on tonsillectomy, but they tweeted slightly more frequently about negative experiences (83 tweets [10.6%]; eg, "long week") than positive experiences, including gratitude and thanks (72 tweets [9.2%]; eg, "everything went great!"). Parents tweeted most frequently about general fears and apprehensions they had before their child's tonsillectomy (94 tweets [12.0%]; eg, "dreading tonsil surgery") and asked for prayer for their child (73 tweets [9.3%]; eg, "Please say a little prayer for my baby today"). Infrequently, they also tweeted about specific procedural fears they had, such as general anesthesia (11 tweets [1.4%]).
Figure 1. Process of Exclusion
Parents expressed multiple preexisting beliefs about tonsillectomy. They occasionally expressed perspectives about tonsillectomy as a routine procedure (19 tweets [2.4%]; eg, "Minor surgery but always nervous with kiddos"). Parents tweeted about financial issues of their child's tonsillectomy, including insurance and access to affordable care (35 tweets [4.5%]; eg, "my daughter's routine tonsillectomy cost more than an iPhone, even with excellent insurance").
In addition, parents used Twitter to recommend and/or thank a particular surgeon and health care team (10 tweets [1.3%] 
Discussion
To our knowledge, this study is the first to identify and analyze parent-reported experiences and attitudes regarding pediatric tonsillectomy using social media posts. Analysis of social media posts allowed us to identify parental perspectives that may not have been expressed or elucidated during a medical encounter with the surgeon. Tweets provided a broad variety of perspectives and experiences that parents felt important enough to share spontaneously. Beyond prompted responses to standardized questions, these Tweets represent the range of diverse parental experiences before, during, and after their child's tonsillectomy.
Patient-centered outcomes research helps physicians gain information on what outcomes matter to patients and what their expectations and fears are for surgical procedures. Surgeons may incorporate findings to help parents best assess the value of treatment options and make informed health care decisions for their children. 28 Studies that report patient-centered outcomes, including this current study, have helped to inform surgeons of shared decision making, a collaborative process in which patients, caregivers, and clinicians work toward a mutually agreed-on treatment plan. 29 Our team has previously reported qualitatively on parental experience and decision making for sleep-disordered breathing treatment, 30 as described during in-depth interviews. The current study contributes knowledge on additional, unreported parental concerns and broadly identifies the fears and concerns of parents.
Other research that evaluates parent-centered outcomes in pediatric tonsillectomy focus on outcomes such as disease-specific This lack of understanding may limit the opportunity for parents or patients to gather information and express concerns during consultations. As such, it is imperative to understand the concerns and priorities parents express in other media to peers, who may not be health care professionals but may be more open to listening to parental opinions. Most tweets centered around aspects of the recovery process for children after tonsillectomy. Parents frequently tweeted about their child's post-tonsillectomy nutrition that included questions of which foods should be avoided (eg, "pretzels … can't have them"), problems with eating or drinking (eg, "completely uninterested in Popsicles"), and issues with appetite (eg, "appetite still is low"). Nutrition made up only 11% of the full sample tweets, but 40% of the tweets regarding physical issues associated with recovery mentioned food or eating habits, which is the most frequent subtheme in that category. Parents posted more questions or comments regarding what their child could or could not eat 44 The proportional concerns about diet and nutrition tweeted by parents suggest a need to provide additional counseling to parents around the time of the surgical procedure. Parents frequently expressed their personal difficulties during their child's recovery. These experiences included lack of sleep (eg, "haven't slept much the last two nights"), frustration (eg, "cannot handle this child anymore"), and missed work time (eg, "so much work to catch up on … with my son's tonsillectomy"). Because parents are the primary caregivers for the pediatric patient, 45 the surgeon may advise parents to anticipate the potential difficulties, probe for parental concerns when discussing the surgical decision, and offer recommendations when needed. Few parents tweeted about their fears regarding the procedure, including issues with general anesthesia; anesthesia was only mentioned in 8 tweets. This finding differed from the results of previous research, which indicated concerns about general anesthesia as a principal parental fear and deterrent for tonsillectomy.
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Limitations
To our knowledge, this is the first analysis of parental perspectives of tonsillectomy as evidenced on social media. Despite the value of using Twitter as a legitimate data source, our analysis has some limitations. First, parents who post on Twitter may not be representative of the entire group of parents with children who undergo tonsillectomy, as differences between those who do and do not use Twitter are largely unknown. 26 This study reports the views of parents willing to post comments publicly on a social media platform. Therefore, it does not represent the experience of all parents with children undergoing tonsillectomy and may indicate more extreme experiences of parents wishing to voice their complaints. However, previous research on patient satisfaction surveys showed that most patients rated their physicians highly. 23 Similarly, we anticipate that most parents posting on social media are seeking to share their experiences rather than voice frustration for the sake of attention. 46, 47 Second, this analysis does not account for temporal changes, such as the association between media coverage of tonsillectomyrelated deaths and parental fears, or the changing views toward the surgical decision over time. Third, mining Twitter for terms may be limited given the type of language and symbols (eg, emoticons) used. Although language and symbols can be used to represent expressions and attitudes, evaluating them in a systematic way is difficult. Fourth, tweets could be missed either because the search did not pick them up or because parents did not explicitly state procedures (ie, "surgery" instead of "tonsillectomy" or "went to sleep" instead of "anesthesia"). Tweets could also be missed while using the selected pediatric search terms for how parents referred to the child. Finally, the demographics of Twitter users were not available, and neither the truth of a tweet nor the identity of the user can be verified. In addition, Twitter posts are brief and limited to 280 characters, which may have influenced the depth of information expressed in this study. The qualitative nature of this study also poses methodological limitations. Data were double-coded to reduce bias, but qualitative analysis is subjective by nature, and our findings may not be generalizable to the overall population of patients and their families. Furthermore, although our sample size was adequate for this qualitative analysis, it represents a small portion of the 530 000 pediatric tonsillectomies performed annually. 48 Data and thematic saturation, along with independent data coding, were employed during analysis to address these concerns.
Conclusions
This qualitative study sought to understand patient and parentcentered outcomes through qualitative thematic analysis of experiences with children tonsillectomy as reported by parents on Twitter. Parents commonly tweet their perceptions and concerns about aspects of tonsillectomy that may be underestimated or even absent in routine surgeon-parent perioperative dialogue. On Twitter, parents were able to freely discuss their child's recovery (ie, diet and nutrition), share personal difficulties, ask questions regarding cost and financial burden, and express negative attitudes regarding tonsillectomy. Some or all of these themes may not be addressed by general postoperative surveys or during postoperative medical encounters. Clinicians may find these tweets to be relevant, self-reported parental perspectives on tonsillectomy that could guide their surgical counseling and engage parents and children in shared decision making. 
